In the present work two Galatella species, Galatella villosa Rchb.f. and Galatella tatarica (Less.) Novopokr collected from Kazakhstan were subjected to hydrodistillation to yield essential oils (EOs), and to maceration in methanol to yield extracts (MEs). The EOs and MEs were evaluated for antioxidant and in vitro inhibitory activities against -amylase, tyrosinase, lipoxygenase and xanthine oxidase enzymes. The EOs of G. villosa and G. tatarica were investigated for chemical composition using GC-FID and GC/MS techniques. The composition of MEs was investigated with LC-MS/MS technique. Monoterpenes, pinene (23.6 %) and -pinene (14.4 %) were the main constituents of G. tatarica essential oil, while the oil of G. villosa was characterized not only with monoterpene -pinene (9.0 %), but also fatty acid, hexadecanoic acid (10.2%). 3-, 5-, 1,5-and 3,4-caffeoylquinic acids, 3-, 4-and 5-feruloylquinic acids, quercetin and its different glycosides were detected in MEs according to mass spectral data. G. tatarica (IC 50 =74.3 g/mL) and G. villosa (IC 50 =78.5 g/mL) extracts showed significant antioxidant activity. In the -carotene bleaching test, the extracts demonstrated noteworthy activity (%Inh 44.46 and 41.14). The extracts scavenged ABTS radical as 1.85 mM and 1.27 mM of Trolox. In a concentration of 0.5 mg/mL, the oils showed 89% and 85% inhibition of amylase, while the extracts showed 86% and 78% inhibition at 2 mg/mL concentration, respectively. The EOs demonstrated noteworthy potent LOX enzyme inhibition ranging between 45% and 57%. In xanthine-xanthine oxidase model system, the extracts demonstrated the highest inhibitory potency ranging between 43% and 39%. The present work is the first contribution to the chemistry and biological activities of G. tatarica and G. villosa.
The genus Galatella (Asteraceae) consists of 39 species, comprising 23 of them in USSR (previous name) and 16 in Kazakhstan [1] . Since there is no composition and activity studies on G. villosa and G. tatarica, this study was planned to investigate their chemical composition as well as antioxidant and enzyme inhibitory activities. Galatella villosa and G. tatarica collected from Kazakhstan were subjected to hydrodistillation to yield essential oils (EOs) and to maceration with methanol to yield extracts (ME). The EOs were analyzed using GC-FID and GC/MS techniques while the extracts were investigated using LC-MS/MS technique. The EOs and the extracts were screened in vitro for the inhibition of -amylase, tyrosinase, lipoxygenase and xanthine oxidase enzymes which are important in diabetes mellitus, Parkinson's disease, skin disorders, inflammatory processes and gout disease.
GC-FID and GC/MS analysis applied to the oils of G. tatarica and G. villosa resulted in 83 and 134 compounds constituting 97.3% and 83.3% of the oils, respectively. The list of detected compounds with their relative percentages and retention indices are given in Table 1 .
Monoterpenes, -pinene (23.6 %) and -pinene (14.4 %) were the main constituents of G. tatarica essential oil, while the oil of G. villosa was characterized not only with monoterpene -pinene (9.0 %), but also fatty acid, hexadecanoic acid (10.2%). Sesquiterpenes were presented in the oils in scarce amount with caryophyllene oxide (2.1% and 4.6%) and spathulenol (4.7% and 4.4%) in G. tatarica and G. villosa, respectively ( Table 1 ). The percentages of compound classes are given in Table 2 . As can be seen from Table   2 , more than 70% of G. tatarica oil comprised monoterpenes, while in the oil of G. villosa the mono-and sesquiterpenes occurred in approximately equal amounts (29.7% and 31.6%, resp.). The sesquiterpenes consisted mostly of oxygenated compounds in both oils (15.2% and 23.9%). Fatty acids (15.8%) were detected in higher percentages in the oil of G. villosa. To the best of our knowledge, the present work is first contribution to the volatiles of G. tatarica and G. villosa.
Actually, in literature, there is very scarce information about the Galatella oils. Earlier, the monoterpenes dominated oils of G. biflora (L.) Nees, with major components α-pinene (34.7%), (E)-βocimene (15.0%), β-pinene (9.9%), myrcene (7.4%) and limonene (6.2%), and G. linosyris (L.) Rchb. f. with sabinene (40 %), βpinene (35.5 %), α-pinene (4.5 %) and limonene (4 %) were reported [2, 3] . So, if take into consideration all reported data, we can assume that monoterpenes are characteristic constituents of the volatiles of Galatella species.
In scope of the present work, the chemical compositions of the MEs of G. tatarica and G. villosa were investigated with LC-MS/MS technique. As seen in Table 3 , the methanol extracts were composed of phenolic acid and flavonoid derivatives. Namely, 3-, 5-, 1,5-and 3,4-caffeoylquinic acids, 3-, 4-and 5-feruloylquinic acids, quercetin, and its different glycosides were detected in MEs according to mass spectral data. To the best of our knowledge, the present study is the first report on the chemical composition of these two Galatella species. GtEO: G. tatarica essential oil; GvEO: G. villosa essential oil; RRI: Relative retention indices calculated against n-alkanes; % : calculated from FID data; # : compounds with percentage ≥0.5% are listed; t: trace. Full list of the detected compounds is given in Supplement Materials section (Table S1 ); § Shows full identified amount.
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Biological activity
A literature search revealed only one report on biological activity of the tested Galatella species. The extract of G. villosa was earlier reported for larvicidal effect against Culex quinquefasciatus Say larvae (Diptera: Culicidae) [14] .
Antioxidant activity: According to Huang [15] , depending upon the reactions involved, the -carotene bleaching assay involves hydrogen atom transfer method, while DPPH and ABTS assays based on single electron transfer method.
In DPPH assay, G. tatarica (IC 50 =74.3 g/mL) and G. villosa (IC 50 =78.5 g/mL) extracts showed an antioxidant activity significantly higher than those of the essential oils and BHT (Table  4 ), although lower than that found for gallic and ascorbic acids. The essential oil of G. tatarica was found inactive in tested concentration. In the -carotene bleaching test, the extracts demonstrated noteworthy results (Table 4) , while the essential oils were weaker. Particularly, at a concentration of 5 mg/mL, the extracts (%Inh 44.46 and 41.14) were found two times less effective than BHT (%Inh 85). In TEAC assay, the extracts scavenged ABTS radical as 1.85 mM and 1.27 mM of Trolox, while the essential oils were lower in activity. The total phenols content values ranged between 0.41 and 0.39 GAE mg/mL, while the total flavonoids content values were determined between 0.21 and 0.16 QE mg/mL. It should be noted that TPC and TFC values of G. tatarica were found to be higher than those obtained for G. villosa.
Enzyme inhibition activity:
The essential oils of G. tatarica and G. villosa demonstrated approximately four times higher potency in inhibiting -amylase than the extracts. In a concentration of 0.5 mg/mL, the oils showed 89% and 85% inhibition of amylase, while the extracts showed 86% and 78% inhibition at 2 mg/mL concentration, respectively (Table 4 ). Anti-inflammatory activity assay was based on measurement of the inhibitory activity of EOs and MEs against 5-lipoxygenase (5-LOX), which is the key enzyme in the metabolism of arachidonic acid (ArA). The ArA is known as a responsible compound for the formation of leukotrienes which play an important role in the pathogenesis of inflammatory and allergic diseases. Also, 5-LOX is known to catalyze the oxidation of unsaturated fatty acids containing 1-4-diene and the modification of linoleic acid can be detected at 234 nm [16] . In the present study, the EOs demonstrated noteworthy potent LOX enzyme inhibition ranging between 45% and 57% when tested at 5 mg/mL concentration. The MEs showed inhibitory activity between 29% and 19% for G. tatarica and G. villosa, respectively. In xanthine- Acr: Acarbose; Alpl: allopurinol; AsA: ascorbic acid; BHT: butylated hydroxytoluene; GA: gallic acid; GtME: G. tatarica extract; GtEO: G. tatarica essential oil; GvME: G. villosa extract; GvEO: G. villosa essential oil; KA: kojic acid; N/A: not active; NDGA: nodihydroguaiaretic acid; § the deviation from the mean is <%10 of the mean value. a Concentration: 10 mg/mL; b Concentration: 5 mg/mL; c Concentration: 2 mg/mL; d Contcentration: 1 mg/mL; e Concentration: 0.5 mg/mL. ranging between 43% and 39%, while the EOs were found inactive at a concentration of 1 mg/mL. In tyrosinase inhibition assay, only G. villosa extract showed inhibitory activity (28.73%).
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